
FIELD OF THE INVENTION. 


The invention is related to improvements introduced in 
valves for fluid passage or the like. Specifically, these 
improvements refer to novel arrangements of O-rings on the mantle 
(lateral surface) of the valve stem, which permit the utilization 
of a variety of geometrical shapes of revolution for the design 
of the stem. Additionally, this invention makes it possible to 
considerably reduce the manufacturing costs of the valve 
components as well as to utilize said valve in fluid networks of 
higher pressures than those possible in traditional valves. 

DESCRIPTION OF THE RELATED ART. 

Fluid networks passage taps or valves of the simplest 
construction, denominated cone valves, have traditionally 
consisted of a cone-frustum actuator stem, with a transversal 
pass-through perforation, which fits into a valve body provided 
with a cone-frustum cavity complementary to said cone-frustum 
stem. This type of valves is complemented by a shaft which is 
solidary or assembled to the stem and that ends in a handle. 

This type of valve has the general advantage of being able 
to command the fluid in quite a rapid form, a 90-degree turn 
being sufficient to move from the closed to the open position, 
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and viceversa. Nevertheless, the cone-frustum shape of the stem 
of the traditional actuator presents several disadvantages. 

One disadvantage of the cone-frustum stems is related to the 
valve sealing, since said sealing consists of the simple contact 
between the mantle of the stem and that of the body cavity, thus 
resulting in a sealing of the rigid type, whereby the internal 
measures and especially the conicity of the components, must be 
critical in order to prevent fluid leakage. In fact, many of the 
cone valves are utilized with gaseous fluids because they do not 
provoke the dragging of the grease that is usually applied to 
the stems in order to make up for the. deficiences in tolerances. 
The grease would easily be dragged by liquid fluids, specially at 
high pressures. 

Even if high-precision means of production were available, 
the use would produce the wearing out of the components, a fact 
that varies the fitting of the stem in the body of the valve, 
thus causing fluid leakage towards the network when the valve is 
in a closed position. A common form of correcting this problem 
has consisted of providing the valve with an adjustment nut which 
permits to displace the stem axial ly so as to decrease the 
separation between the stem and the cavity of the valve body, 
with the subsequent dephasing of the stem openings with respect 
to the inlet and outlet located in the valve body. 
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Another disadvantage of these valves, derived from the 
previous one, is related to the working pressures. Because of the 
type of sealing, rigid and lacking adaptation between the 
surfaces in sealing contact, it is not possible to use these 
valves in high-pressure networks because the fluid would seep out 
through the small space existing between the stem and the valve 
body, invading the portion of the network where a disconnection 
of the fluid feed is desired. 

An additional disadvantage of these valves relates to the 
high manufacturing cost, because the utilization of precision 
machinery is indispensable in order to achieve an acceptable 
geometric coincidence in the cone-frustum surfaces of the stem 
and the cavity of the valve body. 

Yet another disadvantage deriving from the sealing 
accomplished in this type of stem is the limited range of 
materials and manufacturing techniques used to manufacture these 
valves, as it is relatively impractical to utilize plastic or 
other synthetic materials and injection techniques, since the 
components of the resulting valve would have a high cost to 
ensure a good perfomance under the requirements of many common 
ASTM standards. 

On the other hand, cone valves are, comparatively, of a 
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larger volume than the valve proposed in the invention, for a 
determined diameter of the inlet and outlet, since the latter 
possesses a preferably cylindrical stem with particular sealing 
means . 

SUMMARY OF THE INVENTION. 

Basically, the invention is a valve for fluids, of the 
straight stop type for instance, which has an actuator stem, 
preferably cylindrical, with at least one perforation of the 
transversal pass-through type, for instance, to direct the flow 
from the inlet towards the outlet of the valve body. The 
cylindrical mantle of said stem is grooved by at least two closed 
perimetric grooves, whose geometry will depend on the specific 
function of the valve. The respective O-rings are inserted in 
each one of the grooves, and produce the sealing between the stem 
mantle and the surface of the body cavity. The stem adjusts into 
a valve body provided with a cylindrical cavity complementary to 
said cylindrical stem. The valve of the invention includes, as in 
those from the previous art, a shaft which allows rotation of the 
stem, which ends in a handle. Also, the stem may have shapes 
other than cylindrical, provided that they are a body of 
revolution (circular transversal sections) . 

According to the invention, the disposition of the grooves 
containing the O-rings defines sealed sectors in the stem mantle, 
so that the inlets of the fluid in the valve body are isolated 


from the outlets when the valve is in the closed or in a 
switching position. 

These sealing sectors defined in the mantle of the stem may 
be of two types, the first type of sector being originated by a 
groove (and its respective O-ring) that forms a loop surrounding 
the stem mantle, so that a superior and inferior sector is 
formed; the second type of sector being originated by a groove 
(and its repective O-ring) which forms a loop surrounding a 
region of the stem mantle, so that an island-like sector is 
produced in the mantle of the said stem. 

The variety of applications where the invention may be 
utilized allows for the consideration of stems different from 
traditional ones with a cone-frustum shape, since shapes such as 
hemispheres, cylinders or other shapes of revolution may be used. 

Now, it is also possible to use a variety of independent 
conduits in the same stem or make stacks of portions of stems 
with perforations in each of these portions. 

A first objective of the invention is to provide a valve for 
fluids, of a simple construction, such as those with a cone- 
frustum stem, but with improved sealing characteristics. 
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A second objective of the invention is to have a valve for 
fluids having a geometry that makes its manufacturing easier and 
admits less precision without affecting its sealing 
characteristics, thus decreasing manufacturing costs. 

A third objective of the invention is to offer a valve for 
fluids, of a simple construction, and which permits higher 
working pressures. 

A fourth objective of the invention is to provide a valve 
for fluids, of a simple construction, which permits to maintain 
its sealing characteristics at extreme temperatures and utilizing 
diverse construction materials. 

BRIEF DESCRIPTION OF DRAWINGS. 

-Fig. 1 shows a perspective, in section, of a first embodiment of 
the valve, according to the invention. 

-Fig. 2 represents a schematic simplification, also in 
perspective, of valve of Fig. 1, in an open position. 

-Fig. 3 represents the same simplification as in Fig. 2, but in a 
closed position. 

-Fig. 4 illustrates a symbolic scheme of Fig. 2. 
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-Fig. 5 illustrates a symbolic scheme of Fig. 3. 


-Fig. 6 shows a symbolic scheme of a second embodiment, according 
to the invention, in a first position. 

-Fig. 7 shows a symbolic scheme of Fig. 6 valve, after a 90- 
degree rotation. 

-Fig. 8 shows a symbolic scheme of a third embodiment, according 
to the invention, in a first position. 

-Fig. 9 shows a symbolic scheme of Fig. 8 valve, after a 90- 
degree-turn . 

-Fig. 10 shows the symbolic scheme of the Fig. 8 valve, after a 
180-degree-turn . 

-Fig. 11 shows the symbolic scheme of the Fig. 8 valve, after a 
270-degree-turn , 

-Fig. 12 shows a symbolic scheme of a fourth embodiment, in 
accordance with the invention, in a first position. 

-Fig. 13 shows the symbolic scheme of Fig. 12 valve, after a 90- 
degree turn. 
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-Fig. 14 shows the symbolic scheme of Fig. 12, after a 180-degree 
turn. 

DETAILED DESCRIPTION OF THE INVENTION . 

As illustrated in Fig. 1, a first embodiment according to 
the invention consists of a valve body 1 with at least one inlet 
30 and with at least one outlet 40 , which are in communication 
with the cavity 12 of the body 1. The cavity 12 tightly admits an 
actuator stem 4 provided with a shaft 5 ending in a command 
handle 8. 

In the invention, both the cavity 12 of the body 1, as well 
as the stem 4 are preferably cylindrical, although .they might be 
cone-frustum shaped, as in the traditional valves. 

Said actuator stem 4 includes in its mantle a perforation 60 
with at least two openings, so that at least in one position of 
said stem 4 the openings of the perforation 60 face a couple of 
ducts 30 and 40 of the valve body 1. 

The fastening of the stem 4 to the body 1 of the valve may 
be of the traditional type or, in the case of plastic valves, it 
may consist of an anular ledge 13 formed in the mantle of said 
stem 4 which anchors, in a rotary relationship, into a 
complementary perimetrical groove 14 formed in the cavity 12 of 
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the valve body 1. 

So far, the valve components described appear quite similar 
to those in a traditional valve, the only variation noticeable 
being the preferably cylindrical shape of the stem 4 and of the 
cavity 12 of the valve body 1. Although this arrangement is 
easier to manufacture, it normally generates the disadvantages of 
resulting less fully sealed than the cone-frustum stem valves. To 
overcome this disadvantage, the invention comprises a variety of 
grooves in the mantle of the stem 4, which allow the installation 
of at least two O-rings (7 and 50), whereby one of them, that of 
reference 7, is placed on the upper portion of the cylindrical 
mantle, its function being to prevent the leakage of the fluid 
toward the exterior of the valve, through the zone between the 
stem 4 and the upper opening of the valve body 1; the other O- 
ring (that of reference 50 in this embodiment), being placed 
according to a closed curved line with a contour different from 
that a circumference (closed loop) . 

In concrete, in the embodiment of Figs. 1 to 5 wich relate 
to a simple straight stop valve, composed of an inlet 30 for 
fluid and an outlet 40 for fluid, having its stem 4 a simple 
pass-through perforation 60, the 0-ring 50 is kept on the 
cylindrical surface of the stem 4, and substantially over the 
level of the openings of the perforation 60, with the exception 
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of a region intermediate to said openings where O-ring 50 
descends under the level of the openings of perforation 60, to 
ascend again and reacquire its upper level, thus describing a 
curve surrounding the projection of the inlet duct 30 (or of the 
outlet 40), that is to say, surrounding a virtual opening 
intermediate to ducts 30 and 40, always keeping itself within the 
groove corresponding to the mantle of the stem 4. 

Figures 2 and 3 represent a simplified view of Fig. 1, 
whereby the stem 4 is shown with the upper O-ring 7 and O-ring 
50. Inlet duct 30 and outlet 40 of the fluid, contained in the 
body 1 (not illustrated), have also been insinuated. 
Specifically, Fig. 2 shows stem 4 oriented toward an open valve 
position, in such a way that the inlet of the fluid 30 is facing 
one of the openings of the perforation 60 of said stem 4, and 
O-ring 50 surrounds the said opening of perforation 60 in its 
upper part, the descending part of O-ring 50 being in a position 
intermediate on the mantle of stem 4 to the present position of 
inlet 30 and outlet 40 ducts. 

In this open valve position, the flow coming out from duct 
30 mainly enters through the opening of perforation 60 of the 
stem 4, coming out on the other end where it is channeled toward 
outlet 40. Nevertheless, a fraction of the fluid coming out of 
the inlet 30 floods the mantle of the stem 4 but, given the 
arrangement of the 0-rings, said fluid is restricted to the 
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region comprised below O-ring 50 so that said fraction of fluid 
can only escape through the outlet 40, a fact that is not 
inconvenient for the open valve condition. 

In the position of closed valve, according to Fig. 3, the 
stem has been rotated 90 degrees, and perforation 60 is now 
placed perpendicular to the inlet and outlet 30 and 40, 
respectively. Under these conditions, the fluid flowing out of 
inlet 30 can only leak through the space between the mantle of 
the stem 4 and cavity 12, but only in the region enclosed over 0- 
ring 50 and under O-ring 7. Because of the geometry described by 
0-ring 50, in this closed valve position, the opening of inlet 30 
remains in contact with the area over O-ring 50 and the opening 
of the outlet 40 remains in contact with the area below said 0- 
ring (or viceversa if the stem 4 is rotated 180 degrees with 
respect to the position illustrated), so that the fraction of the 
fluid that may flow into the space between the stem 4 and the 
valve body 1 can only flood the already described region, which 
has no communication whatsoever with outlet 40. 

In order to visualize the total topology of the 0-rings in 
the stem 4 and its relationship with possible inlet ducts 30, 31, 
etc., and outlet ducts 40, 41, etc., as well as to visualize the 
topology of the possible perforations 60, 61, etc., in the stem 
4, reference will be made to a symbolic representation consisting 
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of a pseudo-conical projection of the stem 4; the projection 
focus being located in the upper part of said stem, in such a way 
that a circular scheme of the whole cylindrical mantle -including 
its base- is generated. This projection may be understood as an 
elastic lowering down of the cylindrical wall of the stem 4, 
which deforms until coinciding with an inferior horizontal plane. 
In accordance with this representation, concentric circumference 
represent parallel circumferences on the cylindrical mantle of 
the stem 4 and radial lines in said symbolic representation 
correspond to generating segments of said cylindrical mantle. 

Inlet 30 (and eventually 31, 32, etc.) will be represented 
by arrows pointing to the circular segment of the stem 4 
representation, at the point where the openings of the 
perforation 60 are found in open position. Likewise, outlet ducts 
40 (and eventually 41, 42, etc.) will be represented by arrows 
emerging from the circular segment of the stem 4 representation; 
any of these arrows limited by transversal lines will represent 
fuid flow interrupted by the valve. Worth noticing is the fact 
that, according to this representation, the positions closer to 
the center are equivalent to lower positions in the real stem. 

In. accordance with this symbology, Figs. 4 and 5 re- 
illustrate the situation explained in relation to Fig. 1 and 
especially in Figs. 2 and 3, As can be observed in Fig. 4 (open 
valve), .inlet 30 of the fluid is facing one of the openings of 


perforation 60 of the stem 4 and it comes out on the other end 
which faces outlet 40. Additionally, there is a clearer view of 
the area comprised within (below, in the real case), O-ring 50 
which, in this open valve position, leaks (communicates) only 
toward the outlet 40, a fact that does not affect the function in 
this position. 

Fig. 5 shows the valve in a closed position (turned 90 
degrees) . It is now evident that inlet 30 is facincr the 
descending portion of O-ring 50 (virtual opening), so that the 
fluid can only invade the area between said O-rings 50 and 7. 
This area is not in communication either with outlet 40 or the 
upper end of the stem 4 (periphery of the scheme) which 
corresponds to the environment external to the valve. 

A second embodiment, within the context of the invention, 
consists of a four-way "switch valve" which is shown in the 
symbolic representation of Figs. 6 and 7. Fig. 6 shows the switch 
connecting inlet 30 to outlet 40 and isolating inlet 31 from 
outlet 41. As can be observed, stem 4 has a simple perforation 60 
which has only two diametrically opposed openings, located in its 
mantle. The same as with the first embodiment of Figs. 1 to 5, 
stem 4 has an upper perimetric O-ring 7 which prevents the fluid 
from leaking toward the exterior of the valve and which also has 
an O-ring 50, placed further down said O-ring 7, which possesses 
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a geometry similar to that described in the first embodiment, 
that is to say, said O-ring 50 keeps itself over the level of the 
openings of perforation 60, except for a portion intermediate to 
them which surrounds the lower part of a virtual opening placed 
at the same level as the real ones. A third O-ring 51 is placed 
in a corresponding groove of the mantle of the stem 4, so that it 
is located below O-ring 50 and passes over a virtual opening 
diametrically opposed to the virtual opening that defines the 
irregularity of O-ring 50, descending said O-ring 51 beneath all 
the other positions of openings (real or virtual) to be found at 
the same level as those of perforation 60. 

As can be seen in Fig. 6, inlet 30 faces one of the openings 
of perforation 60 in order to communicate the fluid to the other 
end of said perforation, which faces outlet 40. In this position, 
inlet 30 leaks to the area of the stem 4 comprehended between 0- 
ring 50 and O-ring 51; this area being also communicated with 
outlet 40, in such a way that it does not interfere with the 
function of supplying the passage between inlet 30 and outlet 40. 
On the other hand, in this position inlet 31 faces the wall of 
the stem (virtual opening) and the fluid from this inlet may leak 
into the area comprised solely within O-ring 51, an area which is 
not in communication with any outlet (nor with any other inlet) 
of the valve, so that inlet 31 is totally isolated, both from 
outlet 41 as well as from outlet 40. 
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Fig. 7 represents the same switching valve of Fig. 6, but in 
a 90-degree-turn position, so that now inlet 31 has been 
communicated with outlet 41, and inlet 30 has been isolated from 
outlet 40. This time, inlet 30 is facing the wall of the stem 4 
(now a virtual opening), and it can only leak into the area 
comprehended between 0-rings 7 and 50, an area not communicated 
with any outlet (nor with any other inlet) of the valve. On the 
contrary, inlet 31 is now communicated with outlet 41 by means of 
perforation 60 of stem 4 and the possible leakages compromise 
only the area encompassed between inlet 31 and outlet 41 ducts, 
that are those desired to be in communication, 

A third embodiment of the invention consists in its 
application to a drain valve, illustrated in Figs. 8 to 11. This 
valve evacuates, every 90 degrees, alternatively from a first 
inlet 30 or from a second inlet 31, or from both, toward a lower 
outlet 42. Inlets 30 and 31 are located at 90 degrees and 
converge on the cylindrical mantle of stem 4. The cylindrical 
stem 4 is provided with a perforation 61 in the shape of a double 
elbow with its three branches respectively perpendicular to each 
other, so that its two access openings are perpendicular and 
horizontal, and the draining opening is located at the base of 
the stem, which is always facing outlet 42 in the lower part of 
the valve body. 
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As can be seen in Figs. 8 to 11, this valve has three 0- 
rings: a first upper 0-ring 7 located in the uppermost position 
of the stem 4; a second 0-ring 50 is located in a position 
intermediate to the cylindrical mantle of stem 4 and passes below 
a virtual opening opposed to one of the horizontal openings of 
perforation 61, ascending over the level of said openings in the 
rest of the mantle of the stem 4; a third O-ring 52 is located in 
a lower position so that it passes over the two horizontal 
perforations that might be located in a position opposite to each 
of the horizontal openings. 

In this arrangement, Fig. 8 shows a symbolic scheme of the 
drain valve in a closed position, inlet 30 being faced with the 
mantle of the stem 4 (virtual opening) so that the flow of said 
inlet 30 can only leak into the area enclosed between 0-rings 7 
and 50, wherein there is no opening whatsoever of perforation 61 
whereby the fluid may leak. Likewise, inlet 31 is facing another 
virtual opening of the stem 4, thus being able to flood the area 
comprised between 0-rings 50 and 52, wherein no opening is found 
through which the fluid may leak. 

Fig. 9 represents the same valve of Fig. 8, but with inlet 
30 in an open and inlet 31 in a closed position. In these 
conditions, inlet 30 faces one of the horizontal openings of 
perforation 61, and the other horizontal opening of the 
perforation is in a position diametrically opposite to inlet 31. 
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In this manner, inlet 30 is communicated with outlet 42 and it 
floods an area of the stem 4 located between O-rings 7 and 50, 
wherein there is no opening through which the fluid might leak. 

Fig. 10 shows the same drain valve of Fig. 8 and 9, but in a 
position where inlets 30 and 31 are evacuating toward outlet 42, 
due to the fact that both inlets 30 and 31 are facing respective 
horizontal openings of perforation 61. 

Fig. 11 illustrates the same valve of Figs. 8 to 10, but in 
a position whereby inlet 31 communicates with outlet 42 and the 
inlet 30 is obstructed. In this position, one of the horizontal 
openings of perforation 61 is facing inlet 31 and the other 
horizontal opening is diametrically opposite to inlet 30, so the 
latter faces a virtual opening, being able to flood the area 
between the O-rings 50 and 52, having said area no opening 
whatsoever whereby the fluid might leak. 

A fourth embodiment of the invention, illustrated in Fig. 12 
to 14 is related to a valve of the dairy type, wherein two 
inlets, 30 and 32, are switched over toward an outlet, or else, 
both inlets are isolated from outlet 41. This valve is perfectly 
reversible with regard to the inlets and outlets. 

This valve has a stem 4, substantially cylindrical, which 
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possesses a perforation 62 in the shape of a horizontal U T H , so 
that the openings of its three branches are found in the mantle 
of said stem. The mantle of stem 4 has two O-rings 7 and 50, 
topological ly equivalent to those of the same reference, formerly 
described. As shown in Fig. 12, the valve is in position of 
communicating inlet 30 to outlet 41, leaving inlet 32 facing the 
area located between O-rings 7 and 50, wherein no other duct 
exists through which the fluid might flow. 

If stem 4 is rotated 90 degrees clockwise, as represented in 
Fig. 13, then the valve closes outlet 41 respect to the flows 
coming from both inlets 30 and 32. These flows, however, are left 
facing each other inside perforation 62 and, since the 
application is to switch two branches of a fluid of the same 
nature, which are at the same pressure, then this confrontation 
does not become deleterious to said application. 

Fig. 14 shows the same valve after a 90-degree-turn respect 
to the position of Fig. 13. In this situation, the valve 
communicates inlet 32 with outlet 41 and blocks inlet 30. As the 
inlet 30 is facing the area comprised between O-rings 7 and 50, 
and this area is not communicated with any other duct, then the 
valve is closed respect to inlet 30. 

In these embodiments some ducts 30, 31, etc., may be 
connected to outlets instead of inlets and some ducts 40, 41, 
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etc., may be connected to inlets instead of outlets, the valve 
thus being able to serve other uses than the one given as 
example . 

From the previous examples it can be seen that the invention 
may have multiple expressions and it may be utilized in various 
valve applications, without it becoming an invention different 
from the one herein presented and claimed. 

Within the obvious variations of the invention it may be 
pointed out that the stem will be preferably cylindrical, 
although it may also be cone-frustum or in the shape of any 
other volume of revolution. The perforation of the stem 4 may 
have multiple openings, not necessarily orthogonal, and they may 
be found at various levels of the mantle of said stem, wherein 
this perforation may or may not be in communication with the 
lower part of the stem. 

In general, the invention involves two sealing arrangements: 
a first arrangement that may consist of an O-ring (or an upper 
gasket), which has the objective of preventing the fluid from 
leaking toward the environment external to the valve through the 
space between the stem and the cavity that lodges it; a second 
sealing arrangement, that we call "loop arrangement", may be 
composed of one or more O-rings inserted in corresponding grooves 


with a topology that consists in passing over (above) at least 
one opening (real or virtual) of the perforation of the stem and 
below the remaining ones. The latter must be understood in its 
widest sense, since if it were -for example- a valve having 
several levels of perforation openings in the mantle of the stem, 
an O-ring may pass. for instance, over an opening in the mid- 
level -which may also mean its passing over the upper level- and 
pass underneath one or more of the remaining openings (real or 
virtual) of a lower level, on the condition that no O-ring 
intersects another. 

While this invention has been described as having preferred 
design, it is understood that it is capable of further 
modification, uses and/or adaptations of the invention following in 
general the principle of the invention and including such 
departures from the present disclosure as come within known or 
customary practice in the art to which the invention pertains, and 
as may be applied to the essential features set forth, and fall 
within the scope of the invention or the limits of the appended 
claims . 
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